Relationship between cytosolic Ca2+ concentration and amylase release in rat parotid acinar cells following muscarinic stimulation.
Carbachol (CCh), a muscarinic-cholinergic agonist, increased both cytosolic free calcium concentration ([Ca2+]i) and amylase release in rat parotid acinar cells or acini in a dose-dependent manner. Treatment of acinar cells with the intracellular Ca2+ antagonist, 8-(N,N-diethylamino)octyl-3,4,5-trimethoxybenzoate (TMB-8), or the intracellular Ca2+ chelator, 1,2-bis(O-aminophenoxy)ethane-N,N,N'N'-tetraacetic acid (BAPTA), strongly attenuated the increases in [Ca2+]i evoked by CCh, but amylase release from acini was not significantly suppressed by the treatment with TMB-8 or BAPTA. Low concentrations (0.02-0.5 microM) of ionomycin, a Ca2+ ionophore, caused increases in [Ca2+]i comparable to those induced by CCh, but the same concentrations had only a little effect on amylase release. The protein kinase C activator, 12-O-tetradecanoylphorbol-13-acetate (TPA), stimulated amylase release in quantities similar to those induced by CCh, although TPA alone did not cause any change in [Ca2+]i. Combined addition of TPA and ionomycin potentiated only modestly amylase release stimulated by TPA alone. Staurosporine, a protein kinase C-inhibitor, similarly inhibited both the CCh- and TPA-induced amylase release. These results suggest that an increase in [Ca2+]i elicited by CCh does not play an essential role for inducing amylase release in rat parotid acini. Amylase release by muscarinic stimulation may be mediated mainly by activation of protein kinase C.